Influence of dopamine and norepinephrine on the central ventilatory response to hypoxia in conscious cats.
The effects of intravenous administration of agonists and antagonists of dopamine (DA) and norepinephrine (NE) on the central ventilatory response to hypoxia were studied in unanesthetized cats. The experiments were performed in intact animals exposed to CO-hypoxia and in carotid-body denervated animals breathing a hypoxic mixture. The DA agonist, apomorphine (APO) significantly decreased minute ventilation in response to central hypoxia, whereas the opposite effect occurred with the DA antagonist, haloperidol (HAL). Indeed, the characteristic tachypnea elicited by CO or hypoxic hypoxia was inhibited by APO as the respiratory frequency markedly decreased while tidal volume concomitantly increased. Conversely, HAL administration enhanced the tachypnea during milder hypoxia or reversed the inhibitory action of APO. In contrast, the NE agonist, clonidine (CLO) and antagonists propranolol (PRO) and phenoxybenzamine (PHE) did not cause significant changes in minute ventilation and breathing pattern although CLO tended to attenuate the hypoxic tachypnea. This study confirms, therefore, that catecholamines are involved in the central ventilatory response to hypoxia and suggests that the brain dopaminergic system plays a major role in the CO or hypoxic tachypnea.